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President-JULIAN TAYLOR, C.B.E., M.S., F.R.C.S., F.R.A.C.S. [October 6, 1949] Intracranial Suppuration PRESIDENT'S ADDRESS By JULIAN TAYLOR, C.B.E., M.S., F.R.C.S., F.R.A.C.S. I SET about choosing my subject by trying to decide what section of neurological surgery seemed to have made most noteworthy advances during the war period. Not that I consider wars as characteristically productive of progress, indeed the opposite is more generally true, and much has to be unlearned with the advent of what is called peace. But the lot that I drew in our country's service was an unheroic one (as a prisoner in Malaya), a mole's task that withdrew me from all contact with world progress, arrived though I was at the time of life when a surgeon should survey with detachment and discrimination the march of surgical advance. Released at length from, shall we say, an obligatory search for the Way of Nirvana, and not having seen any of the rapid evolution of chemotherapy and the antibiotics, I was at once amazed at the claims for success that were now made in the management of acute cerebral abscess by chemotherapy. After some deliberation, therefore, I have chosen the subject of Intracranial Suppuration for this Address. The term connotes a large number of sites and of varieties-only a few of which I shall discuss.
Almost since the advent of antiseptic surgery we have known of varieties of abscess, for example some of the otitic ones, that are amenable to treatment by drainage; we have had some good results with sinus phlebitis, and, with the passage of years, we have come to an understanding of the management of certain cases of suppurative meningitis (1941, Proc. R. Soc. Med., 34, 447) .
The subject of Acute Abscess of the Brain, formerly unspeakable unless by a few bold spirits like King of New York, is now a congenial one with the pleasant supporting sense of the confidence of accomplishment, and this blessing we owe entirely to Sir Alexander Fleming and his associates. I shall discuss briefly some of the varieties of suppuration.
SUPPURATIVE MENINGITIS
Meningitis of otitic origin.-Tt was known long before the introduction of modern chemotherapy that many cases of otitic meningitis were amenable to treatment of the causative inflammation of the middle ear, a good example being acute extradural abscess complicating mastoiditis and associated with meningitis. If the extradural abscess were drained one had a good chance of clearing up the meningitis. It used to be stated that if there were organisms recoverable from the cerebrospinal fluid, the prognosis was bad, but otherwise good though the fluid might be turbid with pus. This was only the roughest of guides and had many exceptions. Indeed, it was at that time noted in the post-mortem room that when otitic meningitis was there displayed, there could commonly be found no gross and obvious bony destruction that led from the ear to the meninges. A route of infection was demonstrated by Logan Turner, using serial sections of the temporal bone, to be that of a phlebitis of the small communicating veins. Our early conception of the cause of mortality was that of an essential poverty of resistance by the meninges, and we are to some extent confirmed in this view when we realize that where we have a process of disease like that of extradural abscess, there exists an anatomical barrier that may hold up its passage and provide some delay while resistance may be organized on the meningeal side. Where, however, the extension uses the route of small veins passing right across the arachnoid space such a delay may not occur. The former may well be thought to promote arachnoid adhesions early, in the latter their formation may be too late. Now we know that an important part of the defences of the meninges is the process of localization by the formation of arachnoidal adhesions. But at once we must face the problem presented by the almost universal practice and sporadic success, of repeated lumbar puncture, a procedure that must of necessity disseminate the infection that the body, using adhesions, is apparently trying to confine. This, I think, is a fair statement of the confusion of our ideas about the time when we began to receive the benefits of chemotherapy.
Put broadly, however, we did know that in some patients the meninges seemed to possess a vigorous power of resistance and on the whole those patients whose resistance seemed to FEB.-NEUROL. 1 130 Proceedings of the Royal Society of Medicine 2 be most efficient, were those who had chronic mastoid disease followed by acute exacerbation with meningitis. This is exactly the kind of evidence that led Trotter to state that the tissues of the mouth and pharynx develop their own local resistance to the infections that infest these cavities, a conception that has since then been verified I believe by bacteriological means. Meningitis, however, is a diseased state in which maximal clinical effects are referable to the arachnoid and to the tissues neighbouring on it, but it cannot be considered as a pathological entity without also taking into account the simultaneous affection of the brain. To the possibility of the elaboration of local resistance I shall .return later in connexion with abscess of the brain. Before leaving meningitis I should like to refer to one striking character. It is the protracted duration, the slow tempo, the lingering death, with few signs of toxaemia until the last stages, that we so often see, or rather saw, in surgical meningitis. It seems that the body has provided a powerful resistance to the virulent organisms of the accessory sinuses, perhaps one that might be more completely efficacious elsewhere, but it also seems that in the physiological circulation of the cerebrospinal fluid there has been provided so fiee a dissemination of infection that the arachnoid is often not quite able to defeat it. The treatment of suppurative meningitis is now a matter of appropriate chemotherapy, and as an identical therapy is also appropriate to abscesses of the brain, I postpone reference to its practice. Suffice it that what at one time had seemed to be a defect in the defences of the meninges is now an essential part of their armament. The defensive has now luckily taken the form of an offensive. Infective sinus phlebitis.-In this disease again we have an infective process involving a circulating fluid, but its clinical evolution is a very different one, for it is characterized by severe intoxication, the septicemia of dissemination. Just as occurs in meningitis, an important part of the body's resistance is to be seen in the process of coagulation, indeed it is the existence of inflammatory clot that provides the diagnostic signs, and should its production fail the true nature of the disease may remain unrecognized. In sinus phlebitis, the efficiency of the process of clotting is greater than in meningitis, and if we give it the slightest assistance, for example, by ligating a big venous trunk, but one which cannot possibly prevent all circulation back to the heart from the source of infection, we may sometimes effect an immediate cure of the septicxemia, one that gives the body the opportunity of time for the clearing up of the local infection. If blood may be said to be the best bactericide that we know, its clotting may be an equally efficient arrest of dissemination. We now turn to the pathological effects of thrombosis on the tissues draining into the sinuses.
When transverse sinus phlebitis occurs we often note the appearance of signs, for example nystagmus, that indicate cerebellar involvement, and also evidence of the existence of meningitis, further evidence of the importance of the diffusion of infection in the central nervous system by the venous system. We sometimes speak a little loosely of cedema of the brain and of meningism.
To elucidate the nature of these effects we may well examine the visible changes associated in the living with phlebitis of the cavernous sinus. This sinus receives blood from the orbital, the dural, and the cerebral veins, and constitutes "a bottle neck". But the bottle neck character of the cavernous sinus is shown by the intensity of the orbital signs when the sinus is the seat of the phlebitis, for the orbital tissues swell as do the eyelids, and the eye is displaced forwards. The conjunctiva becomes so greatly swollen that it projects from between the lids like a noisome tropical fungus, the state known as chemosis. At the same time the eye and the dilated pupil become fixed, though sight is preserved. We may perhaps be tempted to regard these occurrences as the effects of venous obstruction, but if venous obstruction has any part in their pathogenesis it is a very small one. They are the consequences of an inflammation spreading through the walls of the veins large and small, and are thus a true cellulitis. The clotting power of the blood being a rapid function precedes the bactericidal effect, and thus we have a whole venous system clotted and full of active but immobilized organisms. In the case of the cavernous sinus, the immobilizing of the infected blood is not completely efficient, for we know that in the pre-chemotherapy days, if the patient did not die of septicimia as he might do, he would succumb to meningitis later, the infection spreading to the meninges using the venous route. The following example of this disease supports these views:
One of my prisoners developed an acute exacerbation of chronic left mastoiditis, an extensive osteitis of the petrous bone, with a left sixth nerve palsy as part of Gradenigo's syndrome. His mastoid was treated expertly by Major Farmer of the A.A.M.C., but nevertheless the infection spread to the left cavernous sinus, and there then appeared on the left side all the orbital signs described, with high fever and rigors. But he did not die rapidly of septicaemia. Indeed, I think there must have been something unusual in the character of their resistances, for among these soldiers septiciemia, often unexplained, was not at all uncommon, and its course was apt to be unnaturally long before they died of it. This soldier began to improve generally, and the eye began to recede so satisfactorily that doubt was cast by some on the correctness of the diagnosis. In about ten days the left orbit and eyelids were of natural appearance, the eye movements almost normal, the angry look of the eye was gone, and the conjunctiva, no longer swollen, had withdrawn itself between the lids. But soon, as usual, the other cavernous sinus became affected, and the right orbital contents displayed the same series of acute effects as had earlier the left. When this was at its height, he developed obvious meningitis confirmed by lumbar puncture, and in a few more days he died, but not before the orbital signs on the right side were showing slight signs of subsidence. Post mortem, the right cavernous sinus, that later affected, was full of infected clot, but on the left side, where, I will repeat, the orbit had exhibited all the changes characteristic of cavernous phlebitis but had re-assumed normal appearances, the cavernous sinus was an abscess, a sac of pus. It was now a complete obstruction to venous flow, yet the inflammation being now restricted to the sinus itself, the orbital contents had been normal for days. It is remarkable, by the way, that the oculomotor nerve passing through the pus-filled sinus had recovered from paralysis, though it is true that similar observations may often be, made elsewhere in the body. Now it may be that modern chemotherapy has, in the civilized state, abolished sinus phlebitis, this is certainly the only example that I have seen in a good many years. But, in the future, should we meet with cavernous phlebitis, it is probable that we shall cure it both as regards septicxmia and meningitis. I am now suggesting that, keeping in mind these considerations regarding the true nature of the orbital changes, we may also look forward to a return of the orbital contents to the normal.
Abscess of the brain.-It is now time to turn our attention to the suppurations of the brain itself. The subject is well divided for clinical, and until recently for therapeutic purposes. into three main groups, the Acute, the Subacute, and the Chronic. It may also be subdivided according to site, and again according to origin, whether the consequence of local or of hiematogenous invasion. As in the case of the meninges, there has been a conception fixed in our minds for many years that the brain as a tissue has poor resistive powers in relation to bacterial invasion. Again it is doubtful if such a belief is in accordance with facts, for the brain tissue varies greatly in behaviour among the component varieties of the sub-groups. During the past fifty years, there have been recurring waves of opinion favouring treatment by aspiration at one time, by excision at another, but rarely have neurological surgeons advocated the operative drainage that forms a part of the treatment of abscesses employed by general surgeons nearly everywhere else in the body. This is peculiar, because it seems that a measure that is necessary everywhere else is unnecessary in the brain, the lesser procedure of aspiration being, as is made certain by a study of the literature, all that has been necessary in some surgeon's hands. Something similar may be found in the history of the treatment of thoracic suppuration, the treatment of acute empyema by drainage having been for long subjected to criticism and attempts having been made to substitute aspiration. Even with the advent of sulphonamide therapy, however, the general impression was that drainage was eventually necessary, though I am unable to say what is the attitude of the thoracic specialist with the chemotherapy now available. Yet we had for many years the curious theoretical juxtaposition of the brain, a poor resister, and the lung and pleura, a better, yet the first could be treated by aspiration in the hands of some, the second needed eventual drainage according to everyone. There is another undoubted fact that we should not forget, it is that a numerically large proportion of all cerebral abscesses have been treated successfully by otologists who have commonly used some form of drainage. Study of the writings of neurological surgeons, however, suggests that though this therapy has undoubtedly been successful, it may perhaps have been unnecessary, and the minor procedure of aspiration might possibly have been adequate. A third fact of importance is that certain neurological surgeons have recommended the procedure of immediate excision of acute abscesses at early stages in their formation, and have achieved success by so doing.
If, therefore, for abscess of the brain, three different therapies have been successful, varying from aspiration of pus, the least disturbing, to early excision, the most disrupting of the natural healing processes, the only possible logical deduction is that the brain must have inherent in it the capacity of dealing effectively with suppurative infections. The undoubted difficulty that we have all experienced with abscess of the brain should therefore be a technical one, the problem to be solved being how are we effectively to give to the brain the assistance that it always seems to need. There are grave difficulties in accepting our proposition, of which perhaps the greatest is our notorious ill-success before the advent of penicillin, in dealing with metastatic abscesses following on chronic suppuration in the chest.
There is one variety of intracranial suppuration that in my experience the otorhinologist has usually been quick in referring to the neurological surgeon, it is the acute form that so often follows acute frontal sinusitis, and it is deservedly sinister by reputation. It has for long been one of our greatest difficulties, and has so often been fatal that many of us came to regard it as near to hopeless.
Acute suppurative encephalitis.-The ordinary result of the drainage to the surface by, for example, a tube, of such an acute abscess as we are considering, was a large fungus consisting of swollen brain riddled with multiple foci of suppuration. Further, when such an abscess results from frontal sinusitis, the infection seems to pass inwards over a large area 132 Proceedings of the Royal Society of Medicine 4 regarding no natural anatomical barrier. The frontal bone is widely infected by osteitis, the inner wall of the sinus has no appearance of having been penetrated, but the infection may then be found everywhere, in the subdural space, in the arachnoid space, and in the brain where it quite soon arrives at the ventricular system.
Here then is stated our problem of acute suppurative encephalitis and it is indeed a formidable one. Some courageous spirits, however, were not intimidated, and the solutions offered have been varied.
Leaving out for the moment the question of the coverings of the brain, the surgeon's sound reaction to a spreading acute infection is to await localization, and thus the practice of repeated aspiration until an anatomically thick and therefore palpable wall should have been formed, has had many adherents in the past.
The variation practised by Clovis Vincent was a temporary osteoplastic decompression, followed by repeated tapping, and by removal in the end of the abscess when localized. But it may well be that localization may not be sufficiently complete or rapid and that the patient may succumb during the waiting period. Nevertheless the need to secure localization of the infective process as revealed by the formation of a dense and palpable abscess wall remained for some of us the controlling factor for many years, however we might deal with the treatment of the later stages.
Another solution was that of King of New York. He temporarily rolled up the scalp, removed large areas of infected bone, and then uncapped the suppurating mass of brain tissue, opening it to the surface as an acute cerebral ulcer. He laid especial stress upon the closure of the arachnoid spaces by diathermic coagulation, i.e. by a method that infallibly killed the linings of the space at the place of closure. Using such methods, he had no fear even of intraventricular rupture of an acute abscess. A fistula into a lateral ventricle was to him a far simpler affair than was the problem presented by the pathways of the arachnoid space.
Both the skull and the brain were thus treated by the excision of a so far quite unlocalized suppurative infection, and extension in the meninges was prevented by the provision of a block in the arachnoid space consisting of charred, dead tissue. That an infection spreads disastrously on account of poverty of resistance by intracranial tissues, and that it can be arrested by such measures are to my mind incompatible beliefs. Something was wrong with our premises for there is no doubt that King was highly successful. What is to my mind shown clearly here is that what was once considered a poor resistance was not intrinsic in the brain substance. It was imposed on it by its physiological mode of nutrition and the anatomical paths of the arachnoid through which this is carried on.
I mention King's name because he was a pioneer and because I had the great privilege of seeing his work at close quarters. But I intend no discourtesy to the arduous and successful labours of many others to all of whom acknowledgment is not possible. Let us nevertheless honour these for they have insisted on saving their patients' lives undeterred by theoretical objections.
I think that we should now be able to come to certain tentative conclusions about abscess of the brain.
(I) The first is that the brain has a considerable power of resisting such infections, whatever the nature of such a resistance may be.
(2) The second is that failure to cure these patients has been due to operative measures that have not been successful in preventing dissemination in the cerebrospinal fluid space. Included in the cerebrospinal fluid space is the brain substance and the ventricular system.
(3) f add a third suggestion which is not a conclusion, it is only an opinion. ft is that where we have a chronically infected bone like the petrous in otitis media and mastoid disease, the brain develops a local resistance to the infection that fits it to deal with gross penetration of the dura when it occurs, either as the result of a phlebitic process or by the necrosis of suppuration.
The solution of the problem.-The discovery of penicillin and its application to the treatment of cerebral abscess have solved the problem of its management where the causative organism is penicillin-sensitive, and the solution applies to all such forms of abscess.
Sir Alexander Fleming and Sir Hugh Cairns and his Oxford followers have given us precise information regarding the distribution of the drug and its concentration in blood and cerebrospinal fluid when administered in various ways. But I wish here to say a little about the reason for its amazing success in the central nervous sytem. We have already seen that the principal difficulty in the management of abscess of the brain is to be found in the dissemination of the infection in the cerebrospinal fluid space, but now at last we are freed from the need to attempt to prevent this. For with penicillin the less obstructed the arachnoid space, the clearer the path open for the diffusion of the drug. Further we must remember that the cerebrospinal fluid not only circulates in the arachnoid space, it also perfuses the brain substance, and it is this fact that enables penicillin to destroy infection in the brain with the completeness and certainty that characterize its action. Thus that which was a disability imposed by a nutritional method has become an essential means by which our 5 Section of Neurology 133 curative drug is diffused. ft follows that our method of giving the drug must comply with the needs imposed by its path of distribution. fn order that it will reach for certain every infected tissue when dealing with suppurative processes in the brain we must start our penicillin on its course as near as possible to the place where the cerebrospinal fluid begins its journey. Fortunately this is easy by the method of ventricular puncture. Systemic penicillin therapy has also a function in these diseases, it is the treatment of the focus whence the central nervous system was infected. Its indications thus vary with the nature of the primary disease.
The following cases treated by myself and my assistant, Mr. Bernard Harries, each illustrated some part of our problem: (i) Subacute abscess of the brain.
(ii) Chronic abscess of the brain.
(iii) Abscess metastatic from chronic thoracic suppuration. (iv) Acute suppurative meningo-encephalitis. (i) Subacute Abscess of the Brain Boy aged 9 referred to me by Dr. Blake Pritchard.
History.-Pain in the right ear two months before present illness. Fourteen days before we saw him he had fallen down in the street and subsequently had malaise with shivering, still later right frontal headache and vomiting.
On admission to University College Hospital he presented head retraction, drowsiness, nystagmus, cerebellar signs in the right arm and leg. Lumbar puncture produced clear fluid containing 132 cells per c.mm., 75 % of which were polymorphonuclear, the remainder lymphocytes. The right ear-drum was reddened and there was inspissated discharge in the meatus.
Operation.-A diagnosis of right cerebellar abscess had been made by Dr. Pritchard on November 2, 1948. A burr hole was made behind the bend of the right transverse sinus and a needle put into the abscess from which a few cubic centimetres of pus were aspirated. No firm wall was felt. 20,000 units of penicillin were instilled into the abscess cavity. Both lateral ventricles were tapped and penicillin was instilled into one of them twice daily to begin with, later once daily for three weeks. Systemic penicillin was also given as treatment of the otitis media. The abscess was explored with a needle on two later occasions, and on the second, three weeks after the operation, no fluid was obtained. No organisms were ever grown from the pus.
The boy made a good recovery and is still well. This is the kind of cerebellar abscess that in the pre-chemotherapy days I should have treated by means of tube drainage, and I should have been surprised had he not recovered. The same applied to very many cases of otitic temporal abscess. A drain, however, always results in scarring of its track, and a needle is far better.
Comment.-This boy had a chronic otitis media, and when he developed cerebellar abscess the infecting organism was so greatly attenuated in virulence that it failed to grow in a medium. His cerebellum and the arachnoid which the infection had crossed undoubtedly had developed a strong resistance and perhaps it was a locally developed one. In the days of tube drainage, it was the custom of the majority of surgeons, no doubt with the doctrine of low resistive -power in mind, to leave these tubes in for long periods. Such treatment must result in scarring anywhere in the body, and a scar probably matters more in the brain than elsewhere. f always doubted the need for this prolonged drainage though on occasion f have been intimidated into maintaining it for a few weeks. It is quite possible that this boy could have been adequately treated by aspiration alone, by penicillin into the abscess cavity alone, or by intraventricular penicillin alone.
(ii) Chronic Abscess Girl aged 9.
History.-For nine months she had had intermittent headaches which for two months had L-.i very severe and accompanied by vomiting. Before the headaches began she had had a pain in the ear, had been examined by an otologist who notec a reddened drum. For some time a diagnosis of otitic hydrocephalus had been accepted and the child had been treated by repeated lumbar punctures and systemic penicillin. But the disease had speedily progressed and the child had recently become so much worse that a diagnosis of cerebral tumour had been made.
On examination she was drowsy, there was a right external rectus weakness, right facial weakness, bilateral upgoing great toes, and absent abdominal reflexes. There was a high bilateral papilleedema. Ventriculography showed that the right lateral ventricle was dilated and displaced to the right. The left lateral ventricle could not be filled.
Operation.-A diagnosis of large left temporal chronic abscess was made. A burr hole was made in the lower left parietal region just behind the ear. At a depth of 4 cm. an abscess with a just palpable wall was encountered and 38 c.c. of thick yellow odourless pus were aspirated. The ventricles were again tapped the left one being now found. 100,000 units penicillin were instilled into the abscess and into the ventricle. Daily ventricular penicillin was instituted and the abscess cavity reaspirated on several occasions, penicillin being instilled. On the last occasion no pus was found, only a drop or so of clear fluid.
Five weeks after her operation ventriculography showed no abnormality and her papillcedenia and other signs had disappeared. Again no organism was grown from the pus. Again a powerful resistance had been developed.
Comment.
-About this child I should not have been at all confident in the pre-chemotherapy days. Drainage of a cavity 4 cm. from the surface of the posterior temporal lobe has elements in it both of inefficiency and of the danger of infected fungus. In such a position 13t Proceedings of the Royal Society of Medtctne 6 I should not have considered excision, for it must have been followed by hemiplegia and aphasia. This child recovered rapidly and is now well, taking daily luminal. She had a chronic abscess. It has not been excised and f do not anticipate further trouble unless it be the onset of epilepsy. Had, however, this abscess been situated elsewhere in the brain, it is just the sort of one that many surgeons would deem it proper to excise, though possibly as a secondary procedure.
(iii) Ha?matogenous Abscess SecondarY to Chronic Thoracic Suppuration This kind of abscess has had in the past a truly evil reputation. The late Mr. Tudor Edwards told me that he had never known one recover, and so bad were the results that there were good physicians of great experience who preferred to leave these patients alone, hoping for the natural temporary subsidence of symptoms that sometimes did occur.
Here is a typical example. Among the sailors nearly but not quite drowned at the sinking of the Prince of Wales on December 10, 1941, was a petty officer who contracted pneumonia and then an empyema. This was drained by a surgeon, but unluckily inefficiently, because through the tenth rib, and he developed a chronic sinus. After temporary healing, about a year later he came to see me as a prisoner and in our so-called hospital we drained his cavity more suitably, later doing a small operation of the Estlander type. After this all went well until one day about a week later he said he could not see to the left. It did not disturb him as he could read, but an examination of his visual fields showed that he had a left homonymous hemianopia with preservation of the whole macula. We made a little hole in the right occipital region and encountered with a needle some white inoffensive pus in the brain at a depth of less than 1 cm. from the dura. We thought the prognosis hopeless. We put in a drainage tube. All seemed to be well until after the lapse of a few days he complained one morning that for the first time he could not read, and, as expected, we now found that the homonymous defect passed vertically through his macula. I explored his brain again and found the abscess larger. His state became steadily worse and he died. Post mortem his whole right occipital lobe was seen to be a bag of pus with no visible abscess wall other than the grey matter. The extent of the abscess could not be accurately determined because in addition to there being no lining, the brain was decomposing in the tropical climate of Singapore, but the following may be the explanation of the progress of the visual changes.
Macular representation is usually held to lie in the posterior part of the occipital cortex, exactly where I found the abscess on the day it first caused symptoms when macular vision was still unaffected. But it has been held that there is bilateral representation of the macula in the occipital cortex, and it has also been stated that the path of the contralaterally destined fibres lies in the posterior part of the corpus callosum. If this be correct anatomy, it is possible that the macula at first escaped while the abscess was still small, but when it grew to the size seen at post-mortem, it may be that the advantage of bilateral representation was lost as the result of affection of the fibres passing from the right radiation to the unaffected left occipital cortex. I refer to this patient because he exemplifies what I have noted as a major difficulty in attributing strong powers of resistance to the brain. Here was a brain in a not grossly emaciated man whose other reactions to infection seemed to be natural, which clearly opposed no defence at all to the spread of an infection, for his abscess seemed to be nothing but a spreading quiet necrosis whose macroscopic limits could not be recognized. I should not have quoted it at length, had it not had much in common with what we were accustomed to see in such cases at home before the war. Now, however, things are very different, as the following account makes certain. In March 1947 a man aged 27 was admitted to University College Hospital suffering from progressive drowsiness of one or two days' duration. He had suffered from bronchiectasis and four years earlier a lobectomy haa been performed. He was semicomatose. There was right facial weakness, absent abdominal reflexes, weakness of the right arm and leg with down-going great toes, there was no papilleedema. His cerebrospinal fluid from lumbar puncture showed a pressure of 300 mm. and slight turbidity. An immediate ventriculogram showed the body of the left lateral ventricle narrowed and displaced to the right and upwards. A left parietal abscess was then aspirated, no organism being grown from the pus. Penicillin was given as in the other cases into the abscess which had no palpable wall at all and into the ventricles, and he made a progressive recovery.
A month later no further pus could be obtained. Eighteen months later he professed himself perfectly well except for a further exacerbation of his bronchiectasis.
Such a recovery was a new thing to me though I am glad to say that it is not now a solitary example.
I now turn to the last and most serious of my groups, the catastrophe of (iv) Acute Suppurative Meningo-encephalitis In my hands before the war this disease had been invariably fatal, though I believe that others have been more successful. In October 1948, however, a boy aged 131 was admitted to the Royal Ear Hospital suffering from acute left frontal sinusitis and left maxillary antritis. The left antrum was irrigated and systemic penicillin was given, under the direction of Mr. Formby and Miss Wadge. After a lapse of two weeks he was better though an occasional slight evening fever was noted. His frontal headache then returned and he began to vomit, but there was no further discharge from the nose. There was neck rigidity, Kernig's sign, and a slight left lower facial weakness. The cerebrospinal fluid from lumbar puncture showed a pressure of 180 mm. water and was a little turbid.
Later he had a rigor, became drowsy and developed a left extensor plantar response. The fluid was now more turbid and contained large numbers of pus cells. His state rapidly deteriorated, and two days after the onset of cerebral symptoms, Mr. Formby and I explored both his frontal sinuses. Neither contained any pus or fluid, but the mucosa was dark and edematous. The dura was exposed on each side, no extradural abscess being found. A small exploratory cut was then made in the dura of each side. On the left side, the side on which the frontal sinusitis was known to have existed, nothing was found and the opening was closed. On the right side a collection of thick pus was found in the 7 Section of Neurology 135 subdural space. Its extent could not be estimated, but seemed to be wide, and the depth of the lake of pus was not more than 2 or 3 mm. This right subdural space was drained with a thin soft tube. Double ventricular puncture was performed. The ventricles were clearly small. On the left side I had a little difficulty in finding the ventricle for it seemed to be smaller than on the right. During search for the left lateral ventricle the needle was withdrawn, and a drop of pus from the brain substance in the left parietal region was aspirated. The fluid in the ventricle when it was entered was in small quantity, was viscid and turbid.
The frontal sinuses were left open, and treatment by ventricular, by lumbar, and by systemic penicillin was instituted and sulphamethazine was also given. The pus yielded a Streptococcus viridans on culture.
The case was regarded as probably hopeless, he lapsed from drowsiness into coma, and then needed tube feeding. After some days he began to show some signs of improvement. When he recovered consciousness he had complete aphasia for a day or so, and later began to throw right-sided Jacksonian fits. Pus had practically disappeared from his lumbar fluid. A fortnight after his operation a ventriculography was done which showed now some dilatation of the ventricles with displacement of the ventricular system to the right. A burr hole was now made in the left temporal region, and a large collection of subdural pus was encountered in the temporal and parietal regions and was drained. He then began to improve more rapidly, his fits ceased and he began to lose his aphasia. He remained in hospital for some months gradually improving, and being given luminal. He was discharged apparently well. In May 1949, six months after his operation, he came to hospital suffering from generalized epileptic seizures. Contrary to instructions, his luminal had not been taken after discharge. A ventriculogram was now normal, luminal was again ordered and no further fits have been seen.
Here was a patient suffering from meningitis, from subdural abscess over the right hemisplhere, from swelling of the left and suppuration in its substance. Later a subdural collection over the left hemisphere also was found and drained. A clearer example of diffuse suppurative meningo-encephalitis cannot be imagined yet apart from epilepsy he has made a complete recovery. It calls for no comment save an obeisance to Sir Alexander Fleming, for no surgeon could have helped this boy without penicillin.
These few cases are selected for description as exemplifying types, from about ten successful ones, treated on these lines. f have, however, lost three. The first was a lady with acute suppurative meningo-encephalitis, who at post-mortem appeared to have succumbed to septicamia and pneumonia, her cranial contents being apparently then clear. The second complicated a chronic empyema and he died, I think, because f succeeded in aspirating only a few cubic centimetres from a large abscess. The third had a deep-seated parietal chronic abscess, alongside the falx, with a thick wall that f did not succeed in penetrating with my needle. It burst somewhere into the cerebrospinal fluid space, and he died. Both these last two deaths were certainly asscciated with, and it is likely were due to, technical failure on m.y part. f think it is fair to say that we have now a successful treatment for all grades of virulence and chronicity of abscess of the brain due to penicillin-sensitive organisms. f have no experience of streptomycin in these cases because it has been unnecessary and naturally one prefers the less irritating drug. Before ending f should like to say just a little about cicatrices in the brain.
The method we employ is always distribution of penicillin in the central nervous system by repeated ventricular puncture, beginning sometimes twice daily then continuing for a space once daily. We have had no trouble with our punctures which are almost painless once the incision has been made and closed. It has been recommended that a canula should be tied into the lateral ventricle. f do not think that this can be said to be a sound procedure, for a foreign body cannot be kept en deineure without causing some necrosis. If we tie a catheter in the urethra for a day, we get urethritis however cleanly be our methods. If we keep a needle in a vein we get thrombosis. It is the custom nowadays quite light-heartedly to keep tubes in the oesophagus for long periods, but f have seen linear ulcers in the thoracic cesophagus many inches long in the post-mortem room following such therapy. Now we are beginning to learn that among the many patients who survive such measures, there is an increasing incidence of benign stricture of the lower cesophagus. I cannot help thinking that if we tie a canula in the brain substance we shall get a line of necrosis at its site. Recently in the case of a child suffering from hydrocephalus following the treatment of tuberculous meningitis by streptomycin, a canula was tied in a lateral ventricle contrary to my instructions, not, I hasten to say, by one of my assistants, for even now, in these days of control by registrars, I have some slight influence over their activities. A cerebrospinal fistula resulted that had to be closed by operation, and an air picture demonstrated the track that the necrosis made. We have seen nothing similar with ventricular puncture repeated once or twice daily for weeks.
I feel sure that the members of this Section will support me in the view that every scar in the brain is a danger, and the bigger the scar the greater the likelihood of its causing epilepsy. In the surgical treatment of the brain therefore a prime consideration of every surgeon should be that all scarring that is not absolutely necessary should be avoided.
This brings me to the question of excision of abscesses. f have many times excised chronic abscesses in the past, but with penicillin I am sure I shall not do so often in 136 Proceedings of the Royal Society of Medicine 8 the future. Yet a study of the literature of the present day cannot fail to show us that just now the wave of opinion is in favour of the excision of abscesses, almost as routine. I do not say that a cerebral abscess need never be excised, but f know for certain that excision is usually unnecessary. f think that perhaps the demonstration of loculi by the use of radioopaque substances injected into the cavities of abscesses has something to do with the urge to excise. I should like here to point out that to inject a foreign body such as thorotrast, or an iodine oil, or any other opaque substance, into a closed abscess cavity is asking for persistence of the infection as plainly in the brain as it would be anywhere else in the body.
There is no primary reason to suppose that it may be any less provocative of chronicity than is a sequestrum, or a knot of so-called absorbable catgut, in the depths of a sinus. f cannot help thinking that the widespread habit of demonstrating the existence of abscesses radiologically by this means may be a cause of the need to excise them late. Last year f was consulted by one of our nurses at University College Hospital. Some time previously she had had a frontal abscess treated by a neurological surgeon whose name is famous, for whose work I have nothing short of reverence, and whose permission I have to discuss her case. She had a small opening in her frontal bone, and she would frequently come to me with swelling of her forehead and eyelid-also the slightest headache and a flicker of raised temperature. I sent her back to the surgeon who had saved her life and he agreed that if possible we should do nothing. Eventually he excised the still active cicatrix of the abscess and she has since remained well. The interesting thing is that the site of the abscess was still shown before this last operation by a persistent opacity in the frontal lobe, the shrunken relic of such a radiological demonstration. Abscesses of the brain may be slow in healing. Here is a pair of ventriculograms. No. I shows displacement of the ventricular system to the left after a right frontal abscess oftraumatic origin had been drained and was apparently soundly healed. f thought we had another and needled the brain fruitlessly at an unnecessary operation. 1. -Ventriculogram No. I shows displacement of the lateral ventricles to the left due to swelling of the brain substance persistent after the healing of an abscess of the right frontal lobe.
No. II shows the state of the ventricles a month later. month of leaNxing the brain alone did for him. The N-entricles are now back in their right position. The natural slow resolution of some of its suppurative inflammation is a request from the brain that it be not irritated by the unnecessary injection of foreign substances that it cannot absorb.
Finally, who can doubt that the scarring resulting from a needle and the resolution of an abscess assisted by penicillin, is far less extensive than that produced by the gentlest of excising surgeons.
[The Address was profusely illustrated by slides. Owing to pressure on space only one figure ha's been inserted.]
